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g gg8 i^i^Di S Alexia »|SfAI Af§£!b ^2^1 Ell 01 AM Oil 2°^. gJ2 2^Z!a 121 ^1 6H ££M £3B°S 

A1 ^£2] flii^bl ^ 5§°J ^2i0l£ ABid^Oll UEH-fe g§£[^§ §y E^ h A|IJ ^ ofeQI ^01 2iD. 

OIS ?]B ^ i^l ^e! ^2xil Ell 01 A Ma HI£A| ¥1^ 5gg% 016^ &J\Md\b= 2°^. 

01 CHI IH£K §£9 ^£#01 ^dHIEHa «B§ 4>ty6HHI §og «£oj g§ g & jji^^o] mJ[m q X \W ^ 91^ OlHOj 



£3 

£ 18 Bm^ej PDPa 3|» S£| AUI£. 
£ 2£r PDPOIIAia S = OH XIS. 
£ ^ ^AlOIIOII 1^ iBSi! 

£ 4^ a§ ^ At oil oil mm m §y a^sc . 

1 : SE3I© , 2 : HHB3IB ,3:^^,5: SSXII . 6 : ¥S2^ 
7 : , 8 : , 9 : S5§ . 10 : BMS 

g iS8 Md^Df SAI^xKOim "PDP"^ SB) Oil SB 2H^Ai, LH^ #AII8Mlte PDPa HISTS9AI ^|»B0|| ^2§f UgSDl ^6H AFgQ 
b 5*3X11 I9I0!^M£J ££M £38} 01 SSy^e SI ^£EM JH^AIIJ ^ B 3S0IQ. 

gy^og, PDPfe ^jw°\ sspib Ami ail s»^« ^8iB * m^oiiAia 3i»i»a oismoi m&m haish^ »#haismsi 

3 ^Oh SJg '^SOlii TV"^ El* SI XI SUCK 

^. a^^SI BSOII aoH *! LU¥0i!A1 a^P* ^^6f01 »a^S2l 0|g attSOl ^SIH, a^a P^g£j e^SJXf^^ e^sfOl 2 

»a oie^ ^aiaoi, 401 ^ciiei a»a s«a»aa ^ §§§2^ tm^ axha oia^^ *\z\s\o\ ^2^^ 

^i Mai^o^ ^ehs at eAioii sis ^a<y(vuv)oi B^yao. ^^1 »aaoi ^^x^ie wpiai^ i\A\m&m ^^ai^ih ?uia 
2s ^BjJi&e goHAi a^^ ^Afa^ a^oiiAi ^aa ^a ^. sI&saim ei^iB 4- ^i^iiafe sis.ioia. 
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OISHB PDPfe zt glOII i&^j ®^2\ ^0\\ 22^§, 32=>§, §2^ S»£lteHI. D g 22^1i£ 22H2J S^o? OiHBll^(addre 

ssing) 3J $»X|(sustafn)B 91 B 2&OI B2HI B^Hfc 51 0112 3a^SS ie.^2£ B»aS0ia3 &S^2J ^BOII 91xl8fe 2 

^oii &!^ste s^oii 21 woi axu ^zias^ s 2010. 

oiatB pdp°j ?iaoii chh^b mis/h. £ 1 uiii £ 30111= 32^ e»aa pdp^f sAiaoi^ aa. 

£ 1S HH^ «£l AfAIEOIH. £ 2fer 3^} dH*l£0|D1, £ 3B EISI2I BBEOID. CM ^ I AH £ 32] BBSOIIAlfe »aS£l2| 0I6HS S3I 9ISK* 
£Al@ »9 30I eEH^J 3S^ B»Sa PDPfe, HAIBB BB3IB(1)j» fSi Ol^fe UHBPIB(2)0I AFOi Oil ^2 BfiSWI 

SB^IBtDOIIt 5fU2| S^OIlAi OI¥CH £> h sZ! SJ-SOII 2JoH E|«I2| iSi SUSP I 91 B »S SXia^SS ^HB^tOa ^2^(S)0| 

9«sm. £pi 2jw &=>2\ saaiii sib»3 aa Ais^t sas(8)oi siasu. sas(8)9ioiife mssoxm sssp. 

UHB^IB(2)^ ^40H2J SS§2! ^t, AfOlM ?«8K)| SiBf^il if^AI5l£^ ^¥2I- Ol^g 4(8 E|fc 3^(3)3. 2**3 (3) jlf BSB 8t 
82£ ^^j^^(S)^ ja»£lte ¥^011 AH CH^Bil^ ^21 4^8^01 £!Stt£l<*!M g^AISIJI £11= D^2j CH^Bil^ a^(A)3. 2| &® 

m°\ LH¥B § £^ 2^(3)23 HHB3IB(2)B0II H££]CH OiHBll^ »BAI 9&HAIB 91 B 3fAia£8 tfftatfe 3/^/§^2J 83fll(5)£ ^ 
01 ^CH SICK 

HEIH aB3IB(1)6f2| ^2HS^(S)^ ^&2^(C)8 ^ £ 3 Oil UBfeS UtStltOI Sf 300um2| ^foi = £E^ tf»^A|B S*tfi 

¥Sa^(ITOa^;6):DL ^ 50~100pm2| ^8 £fe 3^aS}(7)S£ ^a^QI, fS2^(6)8 gfBOII »aa&OI SeSS 6HS" »a5Z> LH 
¥0IIAi B»a8 ai^llQ, §^B^(7)S ¥S2^(6)2| ^^Oil 2J2f ij£3CH xmoil 21 B 2^^6H »XIBQ. 

0I2F UOI 01 ¥01 & #BH2J ^I^Oil IDE PDPg ^¥^£2] ZJBfSI BD. 

SB^IB(1)^01I ^2 ^II^^S 0|¥^ ¥S2^(6)i tH^a^(7)M ^^1 i§^2^ IIH© Sflfi ^. 500 °C Ol^OiiAl ^^§1 ^ 
XIH, 3 9I(MI ^^Al^ ?ea^M ^OI£E£PI 91 B ^2^(8)^ §^BD. 0IIIH2J ^2§8 ^s[7?^(Si02) ^ <ysH=KPbO)0| 

^AI^JD. 01^ g^SAI ^K§I2S ^S#(8)S SsS^I 918K)j MS§(9)I PIB 2B0il §^6^1 ElfeQI. ^^(9)^ 

6t»Dmm*(Mao)« a^s^i bd. 

UHB^IB(2)^ SBSfe Sf¥?5°l i^5§8 ^^fSPIS BD. 

ZlB-tH ^¥^5^ 6h¥^^M °£.|MZl£^Oii 2J6H M^6^B U¥Oi! 5^01 S^BD. OlgS^CN 0j'gZ}LH2j 

g^lM U1HLH3, g^S^^M ttEJB ^ ^Et^M M&AI^ BSB iMSZlI ^^6^1 510ID. 



pdpoii sioiAH ^ ^j^sfe im2\ mmm sssfb ssb ^gs^i sq. 

[O^Ai, 01 SIB fi^M tr^A|3PI 9I5HA1 ^fiHOite ^1^01 ^^PJ£l23feCII ^§ CUfi^B HH^ SBOII S*WI3i 

^^^S :H<ym>1U EEfe M^i DHM^^(BM)^M M Ah 01 Oil §^^01 ^MBf^MS S^AI3|^ §1 AfiafSD. 

mm, bm#(io)b £ 4oii £Aie u\2\ ^oi xH^e oiesfoi &m ^ &a ^xia^(c.s) moioii ^^ai^mi a^ai, oiim^ ^a 

«(8)j» ^s#(9)0l §^3^1 2 B^II^Ai S3 ^XIS^OI BJM ^^301 ^l^o^ ^^g§A| 2^ BB XHE^OI m?\S\t= ^Xil§OI 

«8^l 3D. 

seb, nm^^m mmM^ ssoi e^f ^ xh^m Ai§i[2g bsh ^^b^p^ ^^8^i sifecii, 01^ 1^191 ^gste s^chie « 
ai DFB^xiaM m ^ 21a. 

e £>0|B bh^ ^l#2| ^ZilSM 0HS8P! 9|8f01 ^ ££ | gg§ 6^ UE1U BM§1 »^ AI3IXI 

P^QI PDP2J =E£[AE ^ S^AI^ 4= oH^^BM Xilg 8feQI =^01 SiD. 



^S2i % 

^B8PI 9IB S i§8 SB8fe IBi^Of SA|gx|2J SB^IBOII I^i 9IB ^2§I SS8PI 9IB ^2 

X]\ IHIOI^e HI3&AI, 9IB B£cS §^f6fffl S^^OII £10jAj^ ¥^M0II Sfl 5J4:sF 5g^% OIBIM ^^^S^l fill 01 

Aio] ^S2g BQ. 

bc ^^i g^afer eigfe ^§2i ^oei ^ahai^ 4- 2ife fi^^ 8m ^ <y^^o^ a^^oi bUf^efa. 

01 Sh ^01 8fB. DHy HI^AI ^^£2j S!8fe ^§^°J BS^h ^2^1 51101^^011 S^h£|OH i^8^l 12?, ^2^01 

^£f^E|2J «fl 4 ^8^1 £JH, 01 Oil PDP ^^Al ^3&!^0II UBUb ^§^2J §y ^Mdf^M^h 4 91^\\^m m 4 SiQ. 

OI^IAI. 5§£f^M?[ gT^Sfe OI^M MfflS^I^ BD. 

gj^ZHo^ 3e^ae^ 2I¥S0I gMB^^2F 21 ¥^01 2^fe E§£I^§S 4 §2t§2! PDPOIlAi If^OI SA| 

£1X1 ^fe ^OIIAIS 0i^§£(2, k 5cd/m 2 )2J §yOI U2^l HQ. 
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oi uncoil ®& mo\x\\=x\\ saais aiseum timi ¥^21 %±m #&si »bsmi soi Bra^ea uii*»¥B2i « 

S^OIM SJ^il oH^H^/d ^ME}^M:>> SES 2I¥S0I SS^I^i ¥a8K« MO\D\M UHE^I&OII &AIHOI DAI U2b gjo^ 

e!SKH dlUS¥B2| ^£a10PF ^0\X\M g£d eME^M^ UWXIte ^9 £?SX|IS ^§81^ 2J¥^0I SS^I&I ¥^SI- 

o\ mo\i\t= §yoi ^chsiq. n sjoi hhb?i&oii etA^oi qai usb §yoi ee c*ai mchm^i g§£[^§^ »#Hte aoiu. 

b«. s^e $?fi»i« sissib ¥j»soi soixi sai^ei d± mo\x\$= s§8 sjxiei is^^a bi»»¥B2i jisaoit a^i an 

Z1EJH, B i*g2J ^AIOII^^ D40H^ ^XH^ 4> &°0j, 01 8} Oil Alt? ^§ HJ»S|B 61 A| Ml Ml CHShOI All 81 tta8t?l£ 

oi6K b chi 21 » «a»i hioi^e ^£21 wsaie aiaioiib gAiisi ^sspi^ &cl 

B ^Al Oil Oil DQ^ «SSai ffllOI^Mfer HISAI SEH^II^BB dfojCH gJ 8X112} &7HI &«S SlSfe 5SS%0|8tS S^AI9l3fl SCL 

0*81. BS£| SPtgfOI 5§§%1 £3 SMI S&Olfe SaSHJ. ^*!g01IAi2| IHAIS ¥I§I £JCH 3§I ^ 

JISCL 

»H. DIIOI^e LH CHI iMSIfe BfS£| fWi 8^1 [H 1]S BS8KH ^fflS^I^ BQ. 



[ai] 



AH 




3 (Red) 




»(Yellow) 




S (Blue) 


ttm^mmcoo) . #s8*¥dih(ai 2 o 3 ). ^soienzno) 


^(Brown) 


^asKFe 2 0 3 ). ^s[3M(Cr 2 0 3 ), ^ao^tzno) 


^(Black) 


^aa2i(Mno 2 ) f ya3i(Cr 2 0 3 ), ^S^&KCuO), <ysni(Fe 2 o 
3 ), tfSUH(NiO) 



40| S01I i>^M SSlfc ±»2| ^Sfll IHIOI^ XiliAl g^el °, OIM ^XI2^0I JIE^OII °J±H % ^ 

«Ai9i» as etsoii ma s^e ^s^oi sseiiq, oiae s§i §oH pdpoha^ s^zi aaoii sjoH ^aisaoi ^a#^ 

S3WBAI ^BgJ^Oi! UEfUb SMB^e^ 9&£|J|| @Q. 

»» til JH OII^AI, ^ §BH°J ^I^OilAi^ ¥l6HAife ^£°J §y 01M g^m^i g§i &OII CC^ BISSI AHI^e^Pf 

4^6fS0 g£l, B g*30ll HJ6fS l>^i ^oH Ol¥^ ^2^1 ItllOIAMOII ^ §^fA|3|^l X1ISg§°J 

^^FM fisHI ^^il^g a h 4= 2*1D. 

OI ^0\\M, B ^SOil 2J6^ aHIS^OI ^ 5§i ZICH^ ^XIB J^GI §y ^§£f^§^ ^H^£JOi HISB^°I ^fsl ^ICH& ^Hl 

Z15.IH. ^OlOilAj g ^g£J ^§B ^AIOII^I- ^ S3 Sill El B ^SOI mm Om MgSfei ^6H D^6^l ^^SOi ^ 

Aia ^feaoi ai^ 5is nae hoiq. 

0I2F ^§9 ^AIOIIMB B ttSSI ?l*a| AlttOlU a»SS¥EI ^^^^^ OloHaOi^lAi^ BHOI. OI£f ^AIOIIMB B 

21 ^6i§^a^l &J- Oil oHC» tt 310ID. 

OI^OIlAi ^ElB fclFSI- B AHI^gSAI ^2^011 ^^AHJo^Al Hl^^dl * S§2J ^^^0I£ ^B&I^Oll UElUb 

(57) a^?2| 
1. 

S^M SS8fe id^DI HAISXI2I SH3IB0I £S£IOi ^§1 H«8^l flB SSMI DIIOI^^OII^. 

a^§r 2. 

»i 1 mow &o\m, 

S^hSfe e^S^ CdSe , CdS . CoO , Al 2 0 3 , ZnO , Fe 2 0 3 . Cr 2 0 3 , Mn0 2 . CuO, NiO S ^CH£ 8hU Ol^e ^^^o^ 
^S2^ 8fe Mdf^DF SAI&Xlg ^2^1 Gil 01^^. 
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